Introduction
Nonparenteral transmission of viral hepatitis type B has been reported by several investigators (Krugman et al., 1967; Koff and Isselbacher, 1968; Giles et al., 1969) . Krugman and Giles (1970) showed that long-incubation hepatitis could be transmitted orally under controlled conditions, and some reports have suggested other route of transmission such as airibome (Almeida et al., 1971; Garibaldi et al., 1972 ), venereal (Hersh et ail., 1971 Fulford et ai., 1973; Heathcote and Sherlock, 1973; Jeffries et al., 1973) , and transplacental (Schweitzer et al., 1973) . In most cases of hepatitis B without parenteral exposure, however, the exact mode of transmission of the disease cannot be determined.
The familial clustering of carriers of hepatitis B antigen (HBAg) Szmuness et al. (1973) and Berris et al. (1973) have shown that the spread of hepatitis B infections among relatives of asymptomatic blood-donor carriers is considerable, but the incidence of familial clustering among relatives of patients with acute and chronic liver diseases with hepatitis B antigenaemia has not yet been assessed.
We report here the findings of a survey done to evaluate the incidence of HBAg in family units of Spanish patients with HBAg-positive liver diseases.
Patients and Methods
The series included 100 of the 108 household relatives of 29 patienits, (index cases) with HBAg-posidve liver diseases (12 acute viral hepatitms, nine chronic hepatitis, and eight cirhosis) admitted to the liver unit of the Hospital Cliico y Provincial, Barcelona.
Screening for HBAg was carried out by countercurrent electrophoresis (Pesendorfer et al., 1970) . Subtyping was performed by two-dimensional agar gel diffusion (Prince, 1968) using human monospecific ad and ay antiserums. These antiserums showed identity lines against reference antigens from Y. Cossart, Virus Reference Laboratory, London. Transaminase activity was determined by the kinetic spectrophotometric method (Wroblewski and La Due, 1956 In one family there was an outbreak of acute type B hepatitis. The index case was a 43-year-old woman admitted because of jaundice. The diagnosis of viral hepatitis was based on biochemical findings, liver biopsy, and the fact that she was positive for HBAg. She had had no parenteral exposure, but her 13-year-old daughter had been admitted to another hospital two xmonths earlier with acute hepatitis appearing after repeated injections with nondisposable syringes. Family contacts were examined two months later. They had no complaints, but her two daughters aged 21 and 3 (cases 10 and 11) were found to be HBAg positive and to have raised levels of serum transaminases. The husband (case 9), who had been found normal, developed jaundice 58 days after the first examination; he had raised levels of serum transaminases and was positive for HBAg. By this time the mother and her two daughters (cases 10 and 11) were negative for antigen and and serum transaminase levels were normal. Except for the 13-year-old girl no parenteral exposure was elicited in the remaining cases.
In another family there were two members with chronic liver disease. (Grob and Jemelka, 1971; Gust et al., 1971; Heathcote etal., 1973) , but the antigen has been found in saliva and semen (Heathcote et al., 1974) , and it may be present in the menstrual discharge of women carrying the antigen (Mazzur, 1973 Szmuness and Prince (1971) , who stressed the importance of an "age factor." They showed that the risk of becoming a chronic carrier is significantly increased if exposure to the HBAg occurs at an early age. The detection of chronic carriers of HBAg among household relatives of subjects with persistent antigenaemia would suggest that person-to-person transmission needs a close and long-term contact with the virus reservoir, this being unlikely among contacts of subjects with transient antigenaemia. Dietzman et al. (1973) (1958) produced some evidence that the drying of oropharyngeal secretions reduced their infectivity and concluded that contaminated dust played only a minor role in the spread of streptococcal infections of the upper respiratory tract. They suggested, however, that in favourable conditions skin infections would occur. In the outbreak described here there were no streptococcal sore throats, and skin infection resulted from abrasions sustained mainly in the gymnasium, where heavy environmental contamination with the epidemic strain could be shown.
Epidemics of acute glomerulonephritis associated with skin infection have occurred in Trinidad (Simon et al., 1965) and at the Red Lake Indian Reservation, Minnesota (Kleinman, 1954; Anthony et al., 1967) . Investigators of these epidemics have reported previously unrecognized nephritogenic strains of group A streptococci. The relation between impetigo and acute glomerulonephritis is reviewed by Dillon (1972 
